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Introduction
Pneumomediastinum can be idiopathic, traumatic 
or secondary1,2. Spontaneous pneumomediastinum is
idiopathic3. Several studies have reviewed this disease4–8
after it was first described in 1939 by Hamman9. Since
the established incidence varies from 1 in 1,000 to 1 in
40,000 hospital admissions, this condition is rare1,5,7,8,10,
and clinicians may not be familiar with this disease,
depending on their clinical experience.
Pneumomediastinum secondary to thoracic hollow
organ perforation can be fatal3,11,12, and this makes
clinicians more likely to perform invasive procedures
for all patients with pneumomediastinum, even in
possible cases of spontaneous pneumomediastinum5,10.
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SUMMARY
Background: Spontaneous pneumomediastinum is clinically distinct from pneumomediastinum occurring sec-
ondary to thoracic hollow organ perforation. The latter may be a catastrophic event requiring invasive intervention,
but it is questionable whether such interventions are necessary in spontaneous pneumomediastinum. Limited
data are available regarding the characteristics of history and radiologic manifestations in spontaneous pneu-
momediastinum. The present study aimed to systematically evaluate the initial and subsequent clinical and
radiologic manifestations of spontaneous pneumomediastinum as well as the need for additional diagnostic
procedures and therapy.
Methods: A retrospective study of patients with a diagnosis of spontaneous pneumomediastinum in a tertiary
medical center from January 1990 to November 2006 was performed. The patients’ clinical information and results
of radiologic interventions were analyzed.
Results: A total of 42 patients were included. Spontaneous pneumomediastinum was diagnosed in all cases by
chest films. A left pericardial airstrip was the most common initial manifestation. In this series, there was only
one patient with a pneumothorax, and none of the patients developed pleural effusion or mediastinal fluid as
shown by chest X-rays after the disease onset.
Conclusion: Spontaneous pneumomediastinum occurs mostly in non-elderly patients. Evaluation of typical
clinical information and uncomplicated serial chest X-ray findings of spontaneous pneumomediastinum could
avoid unnecessary invasive procedures and intensive care unit stays, which could put pressure on medical
resources. A plain film X-ray is adequate for diagnosing spontaneous pneumomediastinum as long as the
appropriate findings are sought and there is adequate application of lateral radiography. [International Journal
of Gerontology 2008; 2(4): 222–228]
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However, we should consider the possible harm that can
be caused by these invasive procedures13. Furthermore,
pneumomediastinum can also be diagnosed radiolog-
ically3. In this study, we aimed to clarify the typical initial
and natural courses of this condition as well as the
radiologic findings in patients with spontaneous pneu-
momediastinum. The findings may be useful for making
appropriate diagnostic and therapeutic decisions.
Materials and Methods
Study designs and methods
From January 1990 to November 2006, 45 patients (age
range, 8–45 years) were diagnosed with spontaneous
pneumomediastinum at the Mackay Memorial Hospital
emergency department in Taipei, Taiwan. When there
was concern that the condition was secondary to another
process, procedures such as thoracic computed tomog-
raphy (CT), neck CT, esophagogram, esophagogastroscopy
or bronchoscopy were performed. We retrospectively
and systematically reviewed the files of these patients,
including their initial and subsequent clinical presen-
tations and radiographs. Additional data from the charts,
including management, results of invasive procedures
and clinical outcomes, were also recorded. All the pa-
tients were contacted by telephone for their oral con-
sent to assess their condition at the time of the study
initiation. The Institutional Review Board of Mackay
Memorial Hospital in Taipei approved the study.
Data collection and processing
All the data were recorded by a research nurse using 
a specially designed chart. The clinical results were
reviewed by a chest physician. Any questions that arose
during the process were immediately discussed by the
physician and the research nurse.
Chest X-ray interpretation and analysis
Chest X-rays were reviewed by an expert radiologist for
radiolucent streaks outlining the mediastinum, which
were defined anatomically as pericardial, superior medi-
astinal, cervical, supraclavicular or para-aortic. Hilar
peribronchovascular airstrips were tracked along the
bronchovascular bundle, while the continuous diaphrag-
matic sign was defined as air along the upper surface of
the diaphragm. Paravertebral and peritracheal airstrips
were reported when linear air had collected near the
vertebrae or in front of the trachea, respectively.
Results
The study included 42 patients, after exclusion of three
patients whose follow-up details were not available. In
all 42 cases, a posteroanterior chest film initially diag-
nosed pneumomediastinum. In 27 cases, the presence of
abundant supraclavicular emphysema raised concerns
about possible esophageal rupture (14 patients), tracheal
laceration (12 patients) or deep neck infection (one
patient). Further investigations in these patients included
lateral (six patients) or posteroanterior (11 patients) neck
films, neck CT (one patient), thoracic CT (eight patients),
esophagogram (10 patients), esophagogastroscopy (six
patients), bronchoscopy (eight patients), and echocardio-
gram (one patient). The median follow-up after discharge
was 6 years (range, 1–16 years).
Clinical presentations
The patients in this series comprised 33 men and 9
women (median age, 18 years). They were relatively
young (age range, 8–45 years) and weighed less than
their ideal body weights (Figure 1). Most of them (37 of
42 patients; 90.1%) had suffered a prominent incipient
event (Figure 1). These events were related to general
daily activities and diseases that may cause breath-
holding or coughing. The duration between the incipient
event occurrence and seeking medical advice varied
from 1 hour to 4 days. The numbers of patients with a
family history, tobacco use or premature birth in this
series were relatively low (Table 1). Case 35, the only
patient with a family history, had a grandfather who
suffered from pneumomediastinum and asthma.
The most frequent presenting symptoms in the
patients were chest pain (78.6%), neck swelling (52.4%),
and dyspnea (50%). The chest pain could be aggravated
by eating and swallowing, and in some cases radiated
to the back. Neck swelling and subcutaneous crepitus
were the most frequent physical signs (54.8%). The
Hamman sign only occurred in three patients. Pericardial
friction rub was found in five patients. However, there
were no signs in nine patients. Only one patient (case
23), who had a pneumothorax, had hypotension and
cyanosis. Leukocytosis and neutrophilia were poten-
tial manifestations in the participants of our study
(Figure 2).
Initial chest radiologic findings
A pericardial airstrip was present on the initial chest 
X-ray in all 42 patients. In the majority of the patients,
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the air was more commonly present in the superior
mediastinum and neck than in the inferior area (Table
2). Some of the radiologic findings were very subtle
(Figure 3).
Further investigation findings
All six lateral neck films revealed peritracheal airstrips
(Figure 3), while seven of 11 posteroanterior neck radio-
graphs had paravertebral airstrips. All thoracic and neck
CT findings were compatible with the findings on chest
and neck X-rays (Figure 3). None of the other invasive
investigations revealed any abnormalities.
Managements, complications, outcomes, and
natural courses
Overall, five patients were observed for half a day and
then discharged from the emergency department, while
37 patients were admitted to the general ward. Among
these 37 patients, three were admitted to the intensive
care unit because of pneumothorax with cyanosis,
clinical consideration of esophageal rupture, or expert
opinion. All 42 patients received symptom-relieving
management, such as pain relief, antitussives, oxygen
or empiric antibiotics. All the hospitalized patients
recovered, and the duration of the hospital stay varied
from 1 to 29 days. Only one patient (case 23) needed
tube thoracentesis and mechanical ventilation because
of a subsequent pneumothorax occurring on day 29 of
hospitalization (Table 3). Only one male patient had
recurrent spontaneous pneumomediastinum 4 years
later during an asthma attack (Table 1).
Discussion
The most critical issue in managing a patient with
pneumomediastinum is determining whether the dis-
order is spontaneous or secondary to thoracic hollow
organ rupture, because these two conditions have simi-
lar initial radiologic presentations14–18. We did not find
any symptoms, personal histories or physical signs
specific to spontaneous pneumomediastinum in our
case series. Except for one patient whose grandfather
experienced asthma and spontaneous pneumomedi-
astinum and who also developed spontaneous pneu-
momediastinum during an asthma attack, none of the
family members of our patients had ever suffered
from this disease. As a sign of systemic inflammatory
reaction syndrome, leukocytosis was detected in some
of our patients, and this causes even more difficulty in
differentiating spontaneous from secondary pneumo-
mediastinum, even if none of the patients develop
sepsis. However, a thin young4,10,19,20 male6,19–21 suf-
fering from chest pain1,5,6,8 and subcutaneous emphy-
sema22,23 with a precipitating incipient activity19 or
cough5,6,19,21,24 that can increase intra-alveolar pressure
should be considered to be a typical clinical presentation
of spontaneous pneumomediastinum. These aspects
could be useful clues in alerting clinicians to initially
continue monitoring the patient7,19 instead of urgently
performing invasive interventions18. Considering that
the evidence of recurrence of spontaneous pneumo-
mediastinum varies in the literature4, we suppose that
its recurrence is related to recurring activity associated
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Figure 1. Typical appearances of spontaneous pneumomediastinum. Spontaneous pneumomediastinum occurs more pre-
dominantly in young (left), thinner than ideal (right) and male (middle upper) people with incipient events (middle lower).
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with an elevation of intra-alveolar pressure rather than
the disease itself.
Accuracy in detecting pneumomediastinum is highly
dependent on correct interpretation of radiographs.
Since the radiolucency of the pulmonary parenchyma
tends to obscure the mediastinal airstrips, the radiologic
findings may be subtle20,22, which makes identification
of radiographic patterns crucial2,25. In our study, we
further analyzed the patterns of mediastinal emphy-
sema, and more frequently found air collections in the
hilum than in the interstitium of the lung, proximally
rather than distally, and in the superior mediastinum
rather than beneath the heart. These phenomena may
be attributable to a pressure gradient causing air to
penetrate ruptured alveoli and accumulate in the
mediastinum through the dissecting bronchovascular
bundle1,2,5.Ta
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Table 2. Initial radiologic findings
Radiologic findings %
Pericardial airstrip 100.0
Left side 95.2
Right side 61.9
Both sides 57.1
Superior mediastinal airstrips 90.5
Neck airstrips 81.0
Supraclavicular airstrips 40.5
Hilar peribronchovascular airstrips 38.0
Para-aortic airstrip 33.3
Continuous diaphragmatic sign 7.1
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Figure 2. Distribution of peak leukocyte counts and neutrophil
proportions in spontaneous pneumomediastinum patients.
International Journal of Gerontology | December 2008 | Vol 2 | No 4 227
■ ■Spontaneous Pneumomediastinum
Increasing diagnostic accuracy can be attained
with the application of other chest radiographs. In all
cases in which a lateral neck film was taken, airstrips
were clearly seen. This finding was also noted by other
investigators25. It is, therefore, advisable to remember
the diagnostic importance of lateral radiography in
spontaneous pneumomediastinum. In addition, CT
scanning is sufficiently sensitive to detect otherwise
obscure pneumomediastinum20,22. However, considering
the cost and radiation exposure, CT scanning should
be part of a routine evaluation as required.
Although some authors consider that serial radio-
graphs do not change the medical management of
spontaneous pneumomediastinum1, we consider that
it is better to routinely take serial chest films during
observation of the clinical conditions of patients, espe-
cially for patients with persistent incipient events. In our
case series, one patient with myasthenia gravis devel-
oped a tension pneumothorax that was treated by tube
thoracentesis because of continual choking on saliva.
Other complications of spontaneous pneumomedi-
astinum requiring invasive interventions have also been
reported26. Furthermore, taking one additional chest
film within 2 days after the initial event to ensure that
neither pleural effusion nor pulmonary consolidation1
have subsequently developed could make physicians
more confident in discharging patients to their homes.
These findings are different from the serial radiologic
findings of pneumomediastinum arising from hollow
organ perforation15,18. Since the lower airway is sterile27
while the esophagus contains normal flora27, rupture
often leads to spreading of infection. In summary, we
recommend repeating serial X-rays once during the first
48 hours to confirm compatible serial radiologic findings
of spontaneous pneumomediastinum and to detect its
possible complications.
In conclusion, spontaneous pneumomediastinum
occurs mostly in non-elderly patients. Searching for spe-
cific findings on radiologic plain films in cases of sus-
pected spontaneous pneumomediastinum can help to
avoid missing the diagnosis. According to the specific
clinical history and uncomplicated radiographic find-
ings, additional investigations are only recommended
when a question arises as to whether the mediastinal
emphysema results from another more serious disorder.
Acknowledgments
We thank Dr. Mary Jeanne Buttrey, Consulting Physician,
Department of Internal Medicine, Mackay Memorial
Hospital, for review and revision of the manuscript.
Figure 3. Subtle signs in images. Superior mediastinal (right panel) and hilar peribronchovascular (left panel) airstrips on
chest X-ray and computed tomography are shown. Peritracheal airstrips on a lateral neck film (middle panel) are shown.
Table 3. Subsequent radiologic findings
Radiologic findings n
Increasing pneumomediastinum size* 0
Pulmonary consolidation* 0
Pneumothorax 1
Pleural effusion† 0
Mediastinal fluid collection† 0
*36 patients; the time required for complete resolution varied from
3–23 days; †duration of follow-up: 1–23 days.
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